Much circumstantial evidence suggests that an abnormality of the brain cholinergic system may underlie the cognitive dysfunction of Alzheimer's disease. In this regard, reduced activity of the cholinergic enzymes choline acetyltransferase (ChAT, E.C. 2.3.1.6.1 3) and acetylcholinesterase (AChE, E.C. 3.1.1.7.1 [4] [5] [6] The present investigation was undertaken to clarify further biochemically the status of the cholinergic system in OPCA brain through examination, in the largest of the five families previously studied (Schut) , of the behaviour of a second cholinergic enzyme, AChE. Although AChE is localised in both cholinergic and non-cholinergic neurons,'3 a significant loss of cholinergic neurons should be associated with decreased AChE enzyme activity. Thus, loss of basal forebrain (nucleus basalis-septum) cholinergic innervation to cerebral cortex or limbic brain resulting from either experimental lesions14 15 (i~~~~~. When compared with the controls mean AChE activity in OPCA brain was markedly and statistically significantly reduced in cerebral (-51% to -65%) and cerebellar (-47%) cortex with the hippocampus less severely affected (-37%).
Mean ChAT activity in OPCA was markedly and statistically significantly reduced by 65 to 72% in cerebral cortex with the hippocampus again being less affected (-36%). In cerebellar cortex ChAT levels were nonsignificantly (p > 0.05) elevated by 17%.
Discussion
Control levels and distribution In control human brain regions the mean activity of (total) AChE was similar in magnitude to the levels reported by some groups5 16 28 In contrast to AChE, the activity of ChAT was not significantly different from the controls in OPCA cerebellar cortex. In a previous study of OPCA, cerebellar ChAT levels were reported to be variable with values ranging from 24 to 168% of controls.34 Since in OPCA there is marked shrinkage of the cerebellum,"1 12 24 preservation of afferent terminals to cerebellar cortex should result in artifactually abovenormal levels of neurotransmitter indices localised to cortical nerve endings when expressed on a concentration basis. Thus, our observation of normal or only slightly elevated ChAT activity in the atrophic cerebellar cortex suggests an actual loss of ChATcontaining (possibly mossy fibre) terminals.
Extracerebellar brain areas
To our knowledge this study describes, for the first time, the behaviour of AChE in extracerebellar areas of OPCA brain. Our observation ofmarkedly reduced cortical ChAT activity in a total of seven members of the Schut pedigree confirms and extends our original report (ref. 10, n = 3).
The biochemical demonstration in cerebral cortex and, to a lesser extent, in hippocampus, of reduced activity of both AChE and ChAT strengthens the notion that an actual loss of cholinergic neurones containing these acetylcholine metabolising enzymes is present in OPCA brain. In this regard, in a recent neuropathological study of the basal forebrain cholinergic system in brain of a single patient from a different OPCA family '(probable dominant inheritance) a significant (> 60%) neuronal loss was observed in the magnocellular population of the basal nucleus of Meynert,3s the brain region which provides the major source of cholinergic innervation ascending to neocortex.36 With respect to the present study, in a preliminary (qualitative) histological investigation of the nucleus basalis of patients from the Schut OPCA pedigree we have also observed a marked 
